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Abstract: T opo lo gical relat ions have been a focus o f r esear ch in many disciplines such as computer science, ar t-i
ficial intellig ence, co gnitive science, linguistics, r obotics and geogr aphic informat ion science. Unfo rtunately,
they have so far only been defined fo r and applicable to simple objects like sing le points, cont inuous lines and
simple areas, not invo lv ing the design, definition, and description of topo log ical relat ions operating on the
complex objects. This ar ticle tries to make an effo rt to this g ap and pays attent ion to the spatial ar eas w ith
ho les. Based upon the idea of space part itio n and object decomposit ion, t opolo gica l components of an area ob-
ject wit h holes are defined by the use o f t he concept of neighbo rhood in the point set topo log y, which is a natu-
ral ex tension of the definit ions for topolog ical components o f a simple area. And t hen, a hier archical approach
to topo log ical relat ions is pr esented fo r two simple a reas, which is indeed necessary for many practical applica-
tions. The hierar chical approach is further ex tended to the topolog ical relat ions between a simple area and an
area w ith ho le( s) . I t can be concluded that the propo sed approaches ar e ver y gener al, suitable fo r topo lo gical
relat ions of both simple ar eas and complex ar eas.
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F ig . 1  Ex isting method fo r description of ar ea object
w ith holes
3  带孔洞面目标的拓扑区分方法
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Fig. 2  Ident if ication of point- set topology for a sim ple ar-
ea in I R2
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Fig. 3 Ident ification o f po int- set topolog y fo r an area w ith holes in IR2
4  带孔洞面目标间拓扑关系的层次表达
方法
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Fig. 4 Conceptual neighborhood g raph of the topolo g-i
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Fig . 5  Tw ent y- three basic relations betw een a simple area and an area w ith hole
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